
Decreasing Universe: The CMB and the Age of the Universe 

João Carlos Holland de Barcellos, University of São Paulo 

 

Abstract: We will use the “Decreasing Universe” (D.U.) theory to estimate the age of 

the Universe based on the average wavelength of the Cosmic Microwave 

Background (CMB) radiation. 
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Introduction 

The current model for the origin and expansion of the universe, known as the 'L-

CDM' model, proposes that the universe is about 13.8 billion years old and yet has 

an observable radius of approximately 46 billion light-years. This seems to 

contradict the Theory of Relativity, which establishes that no particle can travel 

faster than the speed of light. This excerpt illustrates the issue: 

"...First of all, we should explain that the light-speed limit that relativity imposes on 

objects within the universe doesn’t apply to the universe itself…" [07] 

If an object (star or galaxy) is moving away from us, I ask: which part of the theory 

of relativity says that we must “discount” the portion of the recession due to space 

itself expanding and which part is not? This doesn’t exist in relativity theory and 

shows the first flaw in this traditional model. 

Other evidence also seems to challenge the model: 

"...a new study by professor Rajendra Gupta, of the Department of Physics at the 

University of Ottawa has put the age of the universe at almost double what has long 

been believed - 26.7 billion years old..." [08] 

The oldest known star: 

"...In 2000, scientists looked to date what they thought was the oldest star in the 

universe. They made observations via the European Space Agency's (ESA) Hipparcos 

satellite and estimated that HD140283 — or Methuselah as it's commonly known — 

was a staggering 16 billion years old...."[06] 

Despite these issues, the L-CDM model is still the most widely accepted theory and 

produces satisfactory results across a wide range of observations. We will borrow 

https://www.astronomy.com/science/size-of-the-universe/
https://www.bbc.com/reel/video/p0g1v4pq/the-age-of-the-universe-might-be-drastically-wrong
https://www.space.com/how-can-a-star-be-older-than-the-universe.html


part of this model, specifically regarding the early universe, to (using D.U.) 

recalculate the age of the Universe. 

 

The CMB and the L-CDM Model 

According to the current model, known as L-CDM (Lambda Cold Dark Matter), the 

Cosmic Microwave Background (CMB) is the remnant thermal radiation from the 

early universe, emitted when the cosmos was about 380,000 years old. It is evidence 

that there was a time in the history of the universe when the photons that arose 

were distributed almost uniformly throughout the cosmos. 

It is now observed as an almost uniform microwave bath, with a temperature of 

2.725 K. Initially, the universe was an opaque plasma of electrons, protons, and 

photons. As the universe expanded and cooled to ~3000 K, electrons combined with 

protons to form neutral hydrogen (recombination). 

At that moment, photons stopped interacting with matter and began to travel freely. 

This moment is called radiation decoupling. 

The CMB photons originate from a thermal plasma in equilibrium, with a blackbody 

spectrum. The main photon-generating processes at this stage were: 

Double Compton (e⁻ + γ ↔ e⁻ + γ + γ) (very hot plasma) generated approximately 

90–95% of the photons. 

Bremsstrahlung “free–free” (e⁻ + p ↔ e⁻ + p + γ) generated about 5–10% of the 

photons. 

If these processes were performed today in a laboratory, the wavelengths of these 

newly generated photons could be calculated: 

 

Double Compton: in today's laboratory 

The process is: e⁻ + ⟶ e⁻ + γ₂ + γ₃ 

In a hot plasma, this creates new low-energy photons. The average energy of these 

photons depends almost solely on the temperature of the electron plasma where the 

scattering occurs. 

To simulate the universe just before decoupling (origin of the CMB), we would use T 

≈ 3000 K. 



Average energy of the photon produced: 

⟨ E⟩  ≈ kT = 8.617×10⁻⁵ eV·K⁻¹ × 3000 K ≈ 0.26 eV 

Corresponding wavelength: 

λa = hc/E = 4.8μm ⇒ 

λa ≃ 5×10⁻⁶ m 
Wavelength produced by “double Compton” in laboratory 

 

b) Bremsstrahlung (“free–free”) in a plasma at T ≈ 3000 K 

When free electrons decelerate in the field of ions, they emit a continuous spectrum 

of photons. Unlike the blackbody spectrum — which drops exponentially beyond hν 

∼ kT — most of the photons have energies equal to or less than kT (=0.26 eV). Thus 

we have: 

λb = hc/(kT) ⇒  

λb ≃ 4.8×10⁻⁶ m 
Wavelength produced by “Bremsstrahlung” in laboratory 

 

If we take a weighted average of the wavelength of these two processes by the 

frequency of the photons produced, we get: 

λm = 95% λa + 5% λb 

Therefore, we can use the following average wavelength (if produced in a lab today), 

simulating the originally produced CMB photons: 

λm ≃ 5×10⁻⁶ m 
Average wavelength of lab-simulated CMB 

 

The measured average wavelength of the real CMB is:  

λcmb ≃1.44×10⁻³ m 

 

  



Decreasing Universe (D.U.) and the Age of the Universe 

Using the Decreasing Universe model (D.U.) [01] and the average wavelength of the 

Cosmic Microwave Background, as well as the wavelength that would be produced 

in the laboratory today (derived above), we can estimate the age of the Universe 

under this new model. 

The idea is: by comparing photons produced in laboratories today — where atoms 

and everything else are already contracted after billions of years under the galactic 

gravitational field — with the original CMB photons, we can estimate the time it 

took to reach the current level of contraction. 

Some Considerations and Hypotheses 

- In D.U., the universe is not expanding in an accelerated manner. Reversing time 

would not necessarily result in everything converging to a single point (as in the Big 

Bang). 

- However, D.U. does not deny that this might have occurred or that the Big Bang 

might (or might not) have happened. 

- In this theory, the Universe may still be expanding (but not accelerating), and the 

Big Bang may have occurred. 

- Let us assume, for argument’s sake, that there was a time in the Universe when 

matter existed as plasma, which originated the current CMB. 

- We will also assume that this period roughly corresponds to the beginning of the 

Universe. 

 

The Original Formula 

In D.U., gravitational fields contract space and everything within it at a rate that 

depends on the intensity of the gravitational field [03]. 

Thus, in our model, the original wavelength of the CMB is not stretched by space 

expansion (as in the L-CDM model), but rather it is our own contraction that makes 

the wavelength appear larger — an illusion caused by our own spatial shrinkage. 

In our Milky Way, and from our terrestrial position, using the contraction formula 

due to the gravitational field [01], we can relate wavelengths λm and λcmb: 

https://medcraveonline.com/OAJMTP/OAJMTP-02-00049.pdf
https://www.wecmelive.com/open-access/decreasing-universe-the-dark-matter-effect.pdf
https://medcraveonline.com/OAJMTP/OAJMTP-02-00049.pdf


λm = λcmb exp (𝐻0∆t)⁄  ( E1 ) 

Ratio of wavelength produced today to its original 

Where: 

λm = Wavelength produced here (already contracted ≃ 5×10⁻⁶ m) 

λcmb = Original wavelength (little contraction ≃ 1.44×10⁻³ m) 

H₀ = Hubble Constant (2.2×10⁻¹⁸ s⁻¹) 

∆t = t − t₀ (time interval for this contraction ≃ Age of the Universe) 

Thus, isolating Δt: 

Δt = 
1

𝐻0
ln(

𝜆𝑐𝑚𝑏

𝜆𝑚
)    (E2) 

Time of the universe as a function of the CMB 

Substituting values into the equation above we get: 

Δt = 82 billion years 

 

Discussion 

- Our calculation used the contraction time under a gravitational field like ours. Of 

course, our galaxy took time to form and thus did not have this strong gravitational 

field from the beginning. Therefore, the age of the Universe must be greater than the 

one calculated here (T > 82 billion years). 

- It is important to emphasize that relativity theory never separates, when 

calculating motion, the part of velocity due to 'space expansion' versus the 'real' 

motion of the object. So, in the L-CDM model, treating galaxies as moving faster than 

light due to expansion is a bad workaround to explain what otherwise cannot be 

explained in that model. 

- The beginning of the Universe, in the D.U. model, does not necessarily start with a 

Big Bang or with everything concentrated in a point. Its origin is open, and 'Jocaxian 

Nothingness' [09] may be the key to this mystery. 

 

  



Conclusion 

Using the 'Decreasing Universe' model and the CMB wavelength data, along with the 

hypothesis that the Universe began around the time it emitted photons from a 

plasma of ~3000K, we estimate that the Universe is at least 82 billion years old. 
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